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Qutline

> Jetstream 31 (J31) instrument payload and flight overview for
MILAGRO/INTEX-B 2006

>  Airborne, satellite, and ground-based AOD comparisons

> AATS-14, OMI (UV and MW retrievals), & MODIS over water (3 cases)
-10 March (Aqua, Aura)
-03 March (Aqua, Aura) (no coincident MODIS retrieval due to sun glint)
-17 March (Aqua, Aura)

> AATS-14, OMI, & AERONET over Mexico City (1 case)
-19 March (Aura)

" Summary/Conclusions
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Jetstream 31 in MILAGRO/INTEX-B: Instrument Locations

AATS-14
Ames Airborne Tracking SSFR
Sunphotometer Solar Spectral

Flux Radiometer
CAR

Cloud Absorption
Radiometer

RSP Total & linearly polarized reflectance 412-2250 nm, 9 A

SSFR Upwelling & downwelling spectral hemispheric irradiance 300-2200 nm, many A
~8-12 nm resolution

CAR Spectral & angular distribution of scattered light from clouds, 340-2130 nm
aerosols, land and water surfaces; imagery of clouds & surface
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NASA Ames Airborne Tracking Sunphotometer:
AATS-14

1. Measures direct solar beam transmission:
353.51% 580 @ 449 () 499 .4 525 0
605.7 1 6751 778.4 864.5 939.7
a19 1 1241 3 5878 2135 0 1)

. Yields:
aerosol optical depth & columnar water vapor
(ozone under certain conditions)

aerosol extinction & water vapor (ozone)
concentration when aircraft flies profiles

. Size:
Telescope dome 8" OD (hemisphere) atop 5" H
pedestal. (Total H: 9" above A/C skin), Inside
A/C: 12" D x 18" H cylinder.

. Weight:
1LEhil (S |lsls
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J31 flight tracks: 13 flights out of Veracruz, Mexico

kel

23 N

VER 4, 8 Mar 2006*

22 N

*Aborted on'takeoff roll: hird strike.
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Four J31 flight tracks coincident with OMI overpasses
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J31 flight patterns:
Coordinated satellite, in-situ and radiative missions

Low altitude horizontal transect mamess
at time of satellite overpass for

satellite sensor validation
i ing Oct 2007 (AWG 1 Oct)




AOD Comparisons, OMI - MODIS - AATS
INTEX-B/MILAGRO, 2006

21oN True Color Image (Aqua), 10 March 19:55-20:00 UT
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AOD Comparisons, OMI - MODIS - AATS
INTEX-B/MILAGRO, 2006

True Color Image (Aqua), 10 March, 19:55-20:00 UT
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AOD Comparisons, OMI - MODIS - AATS
INTEX-B/MILAGRO, 10 March 2006
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AOD Comparisons, OMI - MODIS - AATS
INTEX-B/MILAGRO, 10 March 2006
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Aerosol Optical Depth

0.
0.0
0.0
0.07
0.06
0.05

0.04

00 O—

0.8

J31 low altitude transect:

10 March 2006 rover water)

19.680-20.020 UT zkm: 0.06+-0.00 km

UV 19.41, -95.41, 48.5 ki, gqual3
UV 19.53, -95.43, 36.1 lm, qual:d |
—e— UV 19.65, -95.46, 25.1 fm, quak3 |
UV 19.77, -95.48, 18.0 km, qual3 H
—6— UV 19.89, -95.51, 19.9 km, qual:2 ||
—&— UV 19.90, -95.09, 25.8 km, qual:3
UV 20.03, -95.11, 30.5 K\n, quak3 H

UV 20.15, -95.14, 39.7 ki, qual:3

—

OMI near-UV retrieval quality flags indicate poor
retrievals and suggest possible cloud contamination.

50.1 T
§g.g8 A Al AP A A —
EOOA
<C 0.02
E © 19.7 19.75 1é,8 19.85 19.9 19.95 20 1
UT (hr)
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Aerosol Optical Depth
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10 March 2006 rover water)

J31 low altitude transect:

19.680-20.020 UT zkm: 0.06+-0.00 km

| | | | | | |
LN
3

M.,
Mgy
e %
Z‘_,

SR OMI MW c03
N

OMI UV c02

MODIS c005

UV 19.41, -95.41, 48.5 km, qual:3

UV 19.53, -95.43, 36.1 km, qual:3 ||
—&— UV 19.65. -95.46, 25.1 km, qual:3 ]
UV 19.77, -95.48, 18.0 km, qual:3
—e— UV 19.89, 95.51, 19.9 km, qual:2 |

—&— UV 19.90, -95.09, 25.8 km, qual:3

UV 20.03, -95.11, 30.5 km, qual:3 |{
—&— UV 20.15, -95.14, 39.7 km, qual:3

MW 19.40, -95.47, 50.6 km
MW 19.52, -95.49, 39.0 km
e MW 19,64, -95.52, 29.3 km
MW 19.76, -95.54, 23.8 km
oo MW 19.90, 95,15, 19.4 km
MW 20.02, -95.18, 25.8 km
s MW 20.14, -95.20, 36.4 km

OMI MW & UV AOD retrievals significantly
exceed MODIS and AATS values.
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10 March 2006 rover water)

J31 low altitude transect: 19.680-20.020 UT zkm: 0.06+-0.00 km

l l l l l l l UV 19.41, -95.41, 48.5 km, qual:3
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— mN UV 19.77, -95.48, 18.0 km, qual:3 {
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Comparison of OMI SSA retrievals for 10 March
to results from other field campaigns

1 | | | |
_JCARTT urban®
0.95 —
9 OMI UV
Se SRIOIMarch
< SAFARI biomass*
£
| -
g 0.85—
©
O
n
Q
(o)) - -
I= 0.8 e
~" PRIDE Saharan dust*

0.75— —
*Bergstrom et al., Spectral absorption
properties of atmospheric aerosols, Atmos.
Chem. Phys. Discuss., 7, 10669-10686, 2007.
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Aerosol Absorption Optical Depth for 10 March 2006

J31 low altitude transect: 19.680-20.020 UT zkm: 0.06+-0.00 km
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AOD Comparisons, OMI - MODIS - AATS
INTEX-B/MILAGRO, 10 March 2006
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Cyan: OMI MW retrieval with lowest rms residual
Brown: OMI MW mean +-2 std for all retrievals passing threshold
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Aqua MODIS 03 March 2006 19:50-19:55 UT

True Color Image
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03 March 2006 (over water)

J31 low altitude transect: 18.840-19.020 UT zkm: 0.06+-0.01 km
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Aerosol Absorption Optical Depth for 03 March 2006

J31 low altitude transect:

18.840-19.020 UT zkm: 0.06+-0.01 km
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Agua MODIS 17 March 2006
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17 March 2006 (over water)

J31 low altitude transect: 19.420-19.526 UT zkm: 0.06+-0.01 km
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Aerosol Absorption Optical Depth for 17 March 2006

J31 low altitude transect: 19.420-19.526 UT zkm: 0.06+-0.01 km
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19 March 2006 J31 flight to Mexico City
(rendezvous with C-130, B200, DC-8)
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19 March 2006 (over land)
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19 March 2006 (over land)

North of Mexico City T2| 19.600-19.700 UT zkm: 2.96+-0.03 km
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19 March 2006 J31 flight to Mexico City
(rendezvous with C-130, B200, DC-8)
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19 March 2006 (over land)

Mexico City | 20.41-20.48 UT J31 altitude: 2.79+-0.02 km
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SSFR TO0 Surface Albedo Retrievals for 06 & 10 March;
OMI Retrieval Surface Albedo Assumptions for 19 March

0. 1 4 1 | | | | 1 I
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/)]
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*Coddington et al., Measurements of areal resolved surface spectral
albedo, a sensitivity analysis, and validation of MODIS land albedo
product during MILAGRO, submitted to J. Geophys. Res., 2007.
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Aerosol Absorption Optical Depth for 19 March 2006

Mexico City

20.41-20.48 UT J31 altitude: 2.79+-0.02 km
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Aerosol Absorption Optical Depth for 19 March 2006

Mexico City

20.41-20.48 UT J31 altitude: 2.79+-0.02 km
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Single Scattering Albedo

Aerosol Absorption Optical Depth for 19 March 2006

Mexico City
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Summary/Conclusions

® During MILAGRO/INTEX-B 2006, AATS-14 acquired near-surface AOD measurements coincident with
four Aura OMI overpasses: three over the Gulf of Mexico and one over Mexico City.

® Aqua-MODIS AOD retrievals are available for two of the three over-water AATS/OMI events, and these
agree well with the corresponding AATS AOD spectra. For the Mexico City event, AATS AOD spectra
agree with coincident surface-based AERONET retrievals at the TO site.

® For all AATS/OMI coincidences, OMI near-UV and MW AQOD retrievals significantly exceed AATS AODs.
Differences may be due to enhanced absorption in the UV due to organic aerosol, OMI instrument
calibration, incorrect surface albedo assumptions by the OMI algorithms over land, or cloud
contamination over water.

® OMI retrievals yield Aerosol Absorption Optical Depth (AAOD) directly, but a SSA spectrum must be
assumed to calculate AAOD from AATS AOD. We have estimated AATS AAODs by assuming SSA values
previously measured for Saharan dust (PRIDE, 2000) and for a mixture of dust and urban pollution
(ACE-Asia, 2001). OMI near-UV and estimated AATS AAQOD spectra agree better than do the OMI near-
UV and AATS AOD spectra. However, comparisons of OMI MW and estimated AATS AAQOD spectra show
little improvement in agreement over the OMI MW and AATS AOD comparisons.

® Inversions of AERONET direct sun and almucantar measurements acquired at the TO site in Mexico City
on 19 March near (~20 min before and 40 min after) the time of Aura overpass yield SSA values (0.733
and 0.758) at 441 nm that are significantly less than the OMI retrievals. The corresponding AERONET
AAOD value of 0.073 falls between corresponding OMI UV and MW retrievals of AAOD.
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